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T€AWHWX II APymX CWIWH. UftflWO tU06p€- 

Temui ■Miercn noauuitHttt H^axwaMoeni 



peMOHTt OOCtAHOU KOHONKU *l CHCT yWHHfr 
HUH yCTOftHWOCTH fl/HCTUpcH A«»CWO CMM- 

n«ou<mx yeMJiMA npM A«npace*ax. 
npeiuuMOtt4>tx 8-9 Mfla. Ann anoro nocM 

yCTiNOWM BH9CrtAe^€KTl fltptOfO npOAMk' 

no ro*P*Poa aMHoro luiaerupo ycTiHaa/maa- 
iot iTopoll. npMH$M nopKMOTp eroporo 
luiacmpii aufittpaioT mshuumm napMMCTpa 
napaoro niMcnipa. a nopMMorp nepaoro aw 
6*pator M6NMUMM napMMaTpa o6ciamo« ko- 
homnu. Aamhy eroporo ycTatuawaacMoro 
naacTupaay6Mpam6oiikttieftjviMMunflpaoro 
M a aaiuMMNy. 6<Mbuiyx> paOosero xOAa 
paaitwiacKOft *op«Hpy»meA ronoam. napeA 
ycTaNoasoA aroporo ruacwpa oahm m ere 
topuoa CMemaior oTMOCHranvHOTopua nepao- 
ro na aempMNy pafexafo xema mAP»amwe- 
era* AopHMpytotmeA roMim a KanpaencMKH. 
npgntaonOAOXHO«4 HanpaeneKMio pa6oiero 
xema A0PHMpy«u4C« iwoexM. 



HaoGpereHMe oimxmtc* k peMOMvy axe- 
imyaTai4MOHn%ix. MarHeTaranwiMX m APVna 
cxaaxKM. 6oaee who k aoccTOMoaiiOHiwo rap* 

MaTMMNOCmOfeaAHVX XOHOMHMaTaiUWIHCCKlf- 

mm naacrupaMM. 

Uaauo ioo6paTf hh« aaaaoTca noauiua- 
mmo a**a«TMaMocTw poMOHra oBeaAHOA *o- 
hohhm aa C«ar yuiuraHin ycTOtVmaoCTM 
ti/ucrwpeA AaAcTanio cwnaxw^x ^hm 
npM Aanpaccnax. npeau ivaomnx 8-9 Mlla. 

Cnoeoft ocytuacTeiiaeTta cueAYXHttw* 06* 



J 



B cxeaxowy cnycaaioT nepeuA npoAD«w- 
ho ro^piipoaaHHUM n/iacnipt ncpuMOTpOM, 
SoiiwiiiMM napHMaipi o6caAMOA eoaommw, AO- 
craaaaiOT era k Mecty Ae^erra o6cjamoA xo- 



homhu n ycTaHawmaaiOT a axon mccto nptuxa- 
tmm rMApaanHMecxoa AopKwpyotue* wo- 
am 3ara* a Mecry Ae^exra cnycxaxiT aTOpo* 
npo/y>aM«o rotpttpoeaHtttift niiaemp^ neptf 
motpom, MaHtjuiwM nepwMaTpa nepaoro ycxa- 
HaamiaaaMOro rviacmpa. m ahmmoa. 60/ibineA 
AAmmu napaoroycraMaaiiMaaaMoro nuacmpa. 
Ha aaiiMSMHy, Ooawuiyo paSonaro XOAa nvr 
paamnaexoA AOpwwioiuaA roaoaxn. HepcA 
ycranoajtOM ajoporo macnipa oamn na are 
TOpUOaCMauiaorof HOCMraiikHOTopiia nepao- 
ro rmacnipa na aanwMMwy pa6osaro xoAa w 
paaaM«tacxo« AopHMpynuiaA ronoaaM a 
HWpaaaaHHW, npomaonoAOXHOM Manpaa/if 
hmio pa60H6ro xoas rHApaaaiHecxoA AOP"* 
pyioiiiaA ronoaxM. a aaren npowaaoA" ycra- 
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HOIK? •TOPOTO nAACTMAA iNWeCT C rtADAUM TaKMM o6pAAOM. ft MAPBACHCTAy fl| > 

m noiiHUM neptKpuTMtM napaoro narpyftca no > n > fh ymcctmu aitAVKuwe aoiwahc- 

•ceAeroAriKMe. MIW: _ 

ni-rw+6;rh-rw-i2 *(2-s). 

OnuT cBMAOTeiikcnyrr. mto npM peMotrre 5 Amuty napaoro fuiacTupa auDMpa*T tab, 
koaomm 140, 146, 168m 1 78 mm fipn noAysAHKM mto6u MpetpnTw A«$err c aoctatowwm ne- 

TOKMOM MH^OpMatUW O AiACTttHTMUiOM MA* pAXAOCTOM BBApXM iHK3 (+1.6-25 Mj. BWMHM- 

Pmm#tp# sHyrp«HMtf noMpxMOCTM boaohku My napaxAacra c a bay at bm 6m pan* • ycA- 

(nOAAJAMMA M3MADMTAAA rtApMMATpa, MAMapO- 3tKMWX nDAAAAAX. yAAJIMHM AAA MAM yMAHMllA A 

hvu npM eoyCM xpyO a ocaaacMHy Ann axeita- 10 •rot aaamcmmoctm ot erenaMM aoctoaapmo- 

PMMAMTA) OmMMUMIMM AtVUATCA KATAr 9 I CTM H H +O p MAHHH O PAJMapO M MBCTa AB^CKTA. 

mm no AMftMOTpy mam 3 mm no nepMM«Tpy. to £amm« aroporo rtAAcnip* npa*Ae acero aoa- 
•ct* rWW^3. B trOM eAytse ocaaoa yc*- acha c wi a a i UA oaan, e aanacoM Annna ac- 

AMI M AC*A«KMI • WAMHAPt AOpMA ftpM yd** ##OMOM H»CTM KOAOHHM M MptipUUn COOT" 

MoaicarinacTypAKAXQA*roepa*OM^ 15 aaTCTtyiotUMH ynacTW nepioro fwacmp*. 

Gacraa. hto nepiMM nnacTvpfc ycraHoa- 

MM 8 Tpo6yCMOM MOCTO M OfiOCI»CHCMO 3AAAH- 
NM napAftpVTMO Aff^KTl C napAXAACTOM flO 
npM MCnOAWOBAMMH npOMJMACTMHMOM A**H«. MpM WOOPO PASMCPOa M CXCMW yCTf 



MH+opMaiiMM o toaiumma ctahxm TpyGu a mm- 20 ttoacM aToporo niiacTvpa aosMomw CAeAyio- 

Tflpwa peMottra pcWMAKAyaTca hphmmmat* tuna aapMAMTw. TaxMOAonw ycraHoiut ciaac- 

nrflMUL+6. mpa luumaer tpm arana: pactumpeHMe ma- 

BoAbuiMHCTao TpyO ooraacMO mmccwmc- wuioro piactka aaa uuariAaMMA nnacrwpi 

aammum UMapaM mmajot AaMCTBMTeAWMwa o oOcaaho* K0AOMMOM rr/TftM aTamaaMMa AO" 

■HAUIMMM M OC06«HKO BMyTpaHKMM AMAMtTpM 25 DKMpytOUlAA rOAOAKM flQA AAAAAMMe* fMAPO" 

npM0AM3MTeAbMo Ha 1 mm Ooavum hommkaa^ aqmcPatom Ha a«AMSKMy em xoaa - 1,5 m npM 

mux jMaHeHM*. hto haxqamtca a npeACAax m a yAapxaNMH nAacTwpa ot oceaoro cMaweMMA 

cooTaercraMM c AonycxAMM no rOCTy. Kpoma ynopoM ycTpoMCTaa: pacuiMpeMMa ocnotMoro 

Toro, paOora c ♦a«Tt»Mjc«KM MararoM a npeAe- ynacnta nuacmpa npoTAro aamham ADPHMpyio- 

aax 46 mm anoAHa npMaMAewa m na auanaacT 30 uiaft tOAoaiM (oOwhho Oas AaaaaMMs) TaaaaoA 

npawuiaMMa AOnycTMMux Harpy**. cmctomom. rmacrwpw npw stom paarpyxaaTca 

nocaa ycTaHOAKM napaoro naacTWpa or ocaaoro aoiAaACTaMA roAoa«M «tapea na* 

■HyTpaHKMft AHaMtTp 6 m m nepMMtTp tUn co- wwhuA pacuiMpeHMUM ysacTOc na KOAOMMy: 

oraarcTaoMMo cocraaMuoT aanpeccoaxa pacuntpeMHoro fiaacTupa mho- 

dm% - <W« -2d- Hmn - 6: 35 roapaTMUM npoaoAOM ao pNMpyioutaM roAoam 

n Ml -x(dt«ui - 2 4HW - 18. «oa AaaaaMMeM. 



C*M«TaA, HtO cmaomma O 0««1 M n«H|, Ta*" 



OnaCHocrv CMetueMMA nAacTwpA no ko- 
aohho aoaHMxaaT Ma aTopoM arana ycraMoaaM 



ko oiwpaiaTca na n P°E**«™^W ^ HeAOCrarosHoro wtnntn** hwh^o- 

AaoMMOro napaupwrna cotajcho mato^mi jHONMraA whom necoot aaTCtMM Hararoa. npM 

•wOmpaiot ^^ M ^ um ^*^J^^^ NaAOcraTOHHOM mam otLMuaraAhMOM Marara 

noaapxHocTM di m napMMarp in atoporo haa- M aMaAwiw« yNaeroa nocAe pacuiMpaMMa mo- 

cnip ? mM . 9mA 4, «ar 6im HaAOCTaroNKo npM*aT * koaonmo. 

da*dwi + 2-oWt-0*2-<WN.« 4. 4S OoAwuiOM mjGmtohmom Matara fMApOADM* 

rh - flm% ♦ 6-nuui - 18 - O - (Wi - 12. Kpar npM mabhhom a^aachmm moacot iTAMyifc 

Takmm oOpaaoM, npM a«6opa nepaoro m roAoaay a naacTMpw ha Me*M»i*TeAWHyio 

aTopora rtAacrupeA fmoMOMAyaTca npMHM< mjctw caoero xoaa. 

aaTwni-rWt*6Mna*n^-12(npMd-3> Btopom nAaciupfc awnoAHAATCA c nepn- 
B iHaHOHMM rh Moryr Omtw bhcccmm top* 50 HerpoM comacho pckomahaaumm. aamna npM- 

peKTMAW no pa jyAkTATAM ycTANOAAM napaoro hmmactca a cooTaaTcr amm e aammom nepsoro 

naacTupa. Ecam ycMAMa ha AopHMpyciuan ro* ruiacTupa nam 1,5-2.0 m. npM cnyoce hmac- 

AOAKa npM aro pacuimpahmm oaaxtTca ihamm- M mm komau pacnoAaract ha 15-2.0 m hmaca 

tcjimio HMAca MopMAAM4oro (14-18 t) - npMj- topua nepaoro riAACTMpA. Aanaa - pacumpe- 

HAK TOCO. HTC AAftCTAMTAAkMOa f\%mx 60AMUA. 55 HM9 HaHAAbMOfO yHACTKA C paarpySKOM aepx- 

fh CAOAyar awOpan. yAAAMMaHMUM ma 2-5 mm nAacTwpA a ynop AOpna. ux%h 

copasMapHO crananM yMemuiaMMA acnctam- npoTAmaaMMa AopHMpyiomaA coaoakm 6aa 

TCAWHOA OCaaOM CMAU. ACAM yCMAMa OKAMATCA AAAAAHMA •* paCUIMPAHMa OCMOaHOM Ma CTM M 



tuuia MopMU. nx CAAAyaT yveMwiuMTw coot* janpACCOAva nAacrupA a HoexoAbKO 

BATCTAyiOU4MM 06pA30M. 
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A os AOPMMpyiowta ronee** ncA 
120-150 kt/cm 2 . 

TBKItM OSPUOM AOCTMTtCTCa rBpBHUlpO- 

iimhm pacuiMp«KM« HiHMMioro yttCTKa HB 
noAiiwa xoa ruAPOAOMKpm, la* uc nep*- 
Metp aroporo cuucTupa na yntence khxb top- 
ua nepaoro Ha 12 mm m6hmu« nepHMerpa 
oBcbahoA koaohhu fW h pecumpeHHe npo- 

KCKOAHT npM OOAMIIOM OrpKtiaTeAbHOM HBTB- 

re(no cymecTay a QoaonopHOM pe*MMe). Hp* 
noaieAyvtUHM npararwaHMH AOPHMpyiouiB* 
roiiotKM Sea AiaMHMa ftAacrup* ahOo W 
xMueroi aa cnet saiienAeHitfl HasMMMco 
yuacnca a koaomho. jimQo CMamaaTca *—P*#> 
ynopa pacuiMptHHUM ynacneoM a topeu nep- 
paoro imacTMpa. Ynop oCecneseH hwmxu*. 
w Kac nepuMerp pecuwpeHHOro YHaoM 
troporo nnacnipa Ha 6 mm (no APM^eerpy na 2 
mm) npasMuiatT aHyTpenwoo noaapxKocr* 
nepaoro rwiacrypa 

. fh ■ fWi ■ fU - 12 - » o 

PacuiMpeHHa ocwobhoA hbcth vroporo 
ruiecrupa na acafl aa jimwa npOHJaoAHTCA 
AopHwpyiouieA roaoaxoA 6aa a""*"", r.e. c 

MNHMMMbNUM OCBBUM yCHAHCM, *TO TBKJKe 

MCMOHieT cJtytaAHocrv ruacmpw ripww- 
poaan or CMamema no koaohho na aawawy. 
npaauuiacmyo cnaunajikno npOAycMOTpeH- 
Hoa cMtuaHMt. accrAa who paaMeotaerca a 



cooratTCTayKmaM Macro. noAMocTwo nepe- 
apua Aa+atr koaohhu. 

OopMyaa HaoOpef anna 
Cnocoft paMOHTa o6cbaho* koaohhu. 

5 bkabxbkmahA cnyac « Meery Ae4*«" otctt 
hoa koaohhu Aayx npoAO/iwxo ro+pMpoaatt- 
hux naaorupall m njc nocAeAoeaTeAbHy* 
ycTanoaxy anawiacT n npHxame * ofciAMOft 
koaohho rHAPtaiiM^acxoA AopHHpy*weA ro- 

10 AoecoA, oTHNHaomaacN tbm, hto. c 
uajiM noauoMHMa *M*jctmbhocth paMonra 
oOcaAHoA koaohhu aa ont yaaAMaaHMa ycroft- 
HMaocTM luiacrupea Ae*rr»no CMHHeeupa 
ycHAMA npM AanpaccHiu. npeeunaioiUHX 8~ 

15 9 Mflo. n ap w Marp nepaoro ycraiiaaAnaeoMoro 
RAacTupa auOMpavr Goawu/a nepHMerpa pe- 
MOHTMpyaMOU oOcaahoa koaohhu. nepHMerp 
■roporo ycfanaaAHaacMoro luiacTup* buOh- 
pator mqhmdwm napMMarpa nepaoro ycreHae- 

20 AMaaaMoro naacrupa, a AaMHy BToporo 
yCTanaaAHBaaMoro naactupa euOnpaoT 
OoAMiieA AftMHe nepaoro Ha aeAUHNHy. Ooaw- 
wye pafio^aro xoab rwApaaAHMCKOft AOpwn- 
pyemeA roAOBKM, npMMBM nepeA ycTeHoe*on 

25 aiopororwactupaoAMHiaeroTOPUOacMeiiia- 
»t oTHoctrreAbHO ropua nepaoro na aaAHNMHy 
paGcmro xoab mApaaAHseacoA w>PHMpya> 
man roAoe<M a HanpaaAOHim. nponwonoaoac- 
mom HanpaaAaHMD pa6osaro xoab mAPet- 

30 
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(54) A METHOD FOR CASING 
REPAIR 

(57) The invention relates to repair of 
casings in development, injection, and 
other wells. The aim of the invention is to 
improve the effectiveness 



of casing repair by increasing the 
collapse resistance of the patch for 
drawdowns exceeding 8-9 MPa. For this 
purpose, after placement of a first 
longitudinally corrugated patch at the 
location of the defect, a second patch is 
placed. Here the perimeter of the second 
patch is selected to be less than the 
perimeter of the first patch, while the 
perimeter of the first patch is selected to 
be less than the perimeter of the casing. 
The length of the second patch to be 
placed is selected to be greater than the 
length of the first patch by an amount 
greater than the working travel of the 
hydraulic coring head. Before placing the 
second patch, one of its ends is displaced 
relative to the end of the first patch by an 
amount equal to the working travel of the 
hydraulic coring head, in the direction 
opposite to the direction of working 
travel of the coring head. 
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The invention relates to repair of development, injection, and other wells, more 
precisely to restoration of leaktightness of casings by means of metal patches. 

The aim of the invention is to improve the effectiveness of casing repair by increasing 
the collapse resistance of the patch for drawdowns exceeding 8-9 MPa. 

The method is carried out as follows. 

A first longitudinally corrugated patch of perimeter greater than the perimeter of the 
casing is lowered into the well, it is conveyed to the location of the defect in the casing, 



1686124 
2 



and is placed in this location by squeezing by the hydraulic coring head. Then a second 
longitudinally corrugated patch, with perimeter less than the perimeter of the patch to be 
placed first and a length greater than the length of the patch to be placed first by an amount 
greater than the working travel of the hydraulic coring head, is lowered to the location of the 
defect. Before placement of the second patch, one of its ends is displaced relative to the end 
of the first patch by an amount equal to the working travel of the hydraulic coring head, in the 
direction opposite to the direction of the working travel of the hydraulic coring head, and then 
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the second patch is placed to overlap the first patch and the first sleeve is completely covered 
over its entire length. 

Experience shows that for repair of 140 mm, 146 mm, 168 mm, and 178 mm strings, 
if accurate information is obtained about the actual perimeter of the inner surface of the string 
(perimeter gage readings, measurements when lowering the pipes into the well for the 
experiment), the optimum allowance is 1 mm with respect to diameter or 3 mm with respect 
to perimeter, i.e., Pi = Pin.str + 3. In this case, the axial stress and the pressure in the cylinder 
of the mandrel during placement of the patch is found to be within the recommended range, 
and reliable leaktightness is achieved. 

When using manufacturer's information about the wall thickness of the pipe in the 
repair interval, it is recommended to assume that Pi = Pin.str + 6. 

Most pipes, according to many measurements, have actual outer and especially inner 
diameters approximately 1 mm greater than the nominal values, which is within the range and 
in conformance with GOST [State Standards] tolerances. Furthermore, work with an actual 
allowance in the range +6 mm is quite acceptable, and does not result in exceeding the 
permissible loads. 

After placement of the first patch, the inner diameter din and the perimeter Pin are 
respectively 

dinl = din.str. - 25 = d^str. - 6; 
Pinl ~ rc(din.str. * 28) = Pin.str. -18. 

Assuming that the information about dini and Pini also is based on the manufacturer's 
documentation (d^str. and Pin.str.)> for the section of double overlap according to the 
procedure, we select the equivalent diameter of the outer surface d2 and the perimeter P2 for 
the second patch 

d2 = dini + 2 = din.str. - 6 + 2 = din.str. - 4; 

P2 = Pinl + 6 = Piitstr. -18-6 = Piastr. - 12. 

Thus when selecting the first and second patches, it is recommended to use 
Pi = Phtstr. + 6 and P 2 - Piastr. - 12 (for 8-3). 

Corrections may be made to the value of P2 according to the results of placement of 
the first patch. If the force on the coring head during expansion of the first patch proves to be 
significantly lower than normal (14-18 tons), this is an indication that the actual Pin.str. is 
larger, and P2 should be selected as 2-5 mm greater in proportion to the degree of decrease in 
the actual axial force; if the force proves to be higher than the normal value, P2 should be 
decreased accordingly. 
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Thus it is appropriate to add the following to the inequality Pi > Pin.str. > p 2« 
Pi - PiiLstr. + 6; P 2 - Phtur. - 12 ± (2-5). 

The length of the first patch is selected so that the defect is covered with sufficient 
overlap above and below (+1.5-2.5 m). The overlap should be selected within the indicated 
range, increasing or decreasing it depending on the extent to which the information about the 
size and location of the defect is reliable. The length of the second patch especially must 
correspond to a conservative estimate of the length of the defective portion of the string, and 
must overlap the corresponding portion of the first patch. 

Assuming that the first patch is placed at the required location and that the specified 
coverage of the defect with overlap along the length is assured, in selecting the dimensions 
and configuration for placement of the second patch, the following embodiments are 
possible. The technology for placement of the patch includes three stages: expansion of the 
initial portion to make contact between the patch and the casing, by means of pulling in the 
coring head under pressure, using the hydraulic jack, by a distance equal to its travel, 1.5 m, 
while the patch is restrained from moving axially by the stop of the device; expansion of the 
main portion of the patch by pulling the coring head through (usually without pressure) by 
means of a block-and-tackle system, where the axial loading of the patch by the head is 
relieved through the initial expanded portion to the string; pressing of the expanded patch by 
multiple passes of the coring head under pressure. 

A risk of the patch shifting along the string arises in the second stage of placement 
due to insufficient contact made by the initial expanded portion, for example when there is 
significant mismatch of the allowances. For insufficient or negative allowance, the initial 
portion after expansion may be insufficiently squeezed against the string. When the excess 
allowance is large, the hydraulic jack for the specified pressure may pull the head into the 
patch by a distance equal to an insignificant portion of its travel. 

The second patch is made with a perimeter according to the recommendation, the 
length is taken to match the length of the first patch plus 1.5-2.0 m. When lowered, the lower 
end is positioned 1.5-2.0 m below the end of the first patch. Next: expansion of the initial 
portion with the stop of the mandrel relieving the load on the upper end of the patch, then 
pulling the coring head through without pressure; the expansion of the main portion and 
pressing of the patch in several passes 
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of the coring head under a pressure of 120- 1 50 kg/cm 2 . 

Thus expansion of the initial portion for complete travel of the hydraulic jack is 
assured, since the perimeter of the second patch in the portion below the end of the first patch 
is 12 mm less than the perimeter of the casing Pin.str.» and expansion occurs with a large 
negative allowance (essentially under unsupported conditions). When the coring head is 
subsequently pulled through without pressure, the patch either is restrained because of 
contact made with the initial portion in the string, or is shifted upward as far as it will go by 
the expanded portion to the end of the first patch. Reliable seating is assured, since the 
perimeter of the expanded portion of the second patch is 6 mm greater (2 mm greater in 
diameter) than for the inner surface of the first patch 

P2 - Pinl = Pin.str. - 12 - Piute. + 6 = 6. 

Expansion of the main portion of the second patch over its entire length is carried out 
by the coring head without pressure, i.e., with minimal axial stress, which also eliminates 
accidents. The patch is guaranteed not to move along the string a distance greater than the 
specially called for displacement, and is always disposed precisely at 
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the appropriate location, and the defect in the string is completely sealed. 
Claim 

A method for repair of a casing, including lowering to the location of the defect in the 
casing of two longitudinally corrugated patches and their successive overlapping placement 
and squeezing against the casing by a hydraulic coring head, distinguished by the fact that, 
with the aim of improving the effectiveness of casing repair by increasing the collapse 
resistance of the patch for drawdowns exceeding 8-9 MPa, the perimeter of the first patch to 
be placed is selected to be greater than the perimeter of the casing under repair, the perimeter 
of the second patch to be placed is selected to be less than the perimeter of the first patch to 
be placed, and the length of the second patch to be placed is selected to be greater than the 
length of the first by an amount greater than the working travel of the hydraulic coring head, 
where before placement of the second patch, one of its ends is moved relative to the end of 
the first patch by a distance equal to the working travel of the hydraulic coring head, in the 
direction opposite to the direction of working travel of the hydraulic coring head. 
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